This immunoassay test uses a double antibody sandwich format in a lateral flow test 30 strip. It utilizes a murine monoclonal antibody specific for Salmonella Group D1 31
including Salmonella Enteritidis (SE). The antibody is sprayed and immobilized on the 32 surface of a nitrocellulose membrane comprising a "test line". The same monoclonal 33
antibody is also labeled with colloidal gold and is contained within a reagent pad 34 upstream from the test line on the membrane. As the sample moves by capillary action 35 from the filter pad into the antibody-gold pad, the antibody-gold reagent specifically 36 binds to the target organism and moves with the liquid sample onto the test membrane.
37
The sample passes through the test line where the immobilized antibody captures the 38 antigen-antibody-gold complex, causing the formation of an antibody-antigen 39
"sandwich" and development of red color at the test line. Antibody-antigen sandwiches 40
are not formed in the absence of the Salmonella Group D1 including SE, resulting in no 41 red color development at the test line. Anti-mouse antibody immobilized at the control 42 line captures excess monoclonal antibody-gold reagent passing through the test line. The 43 presence of red color at the control line indicates that the strip has flowed correctly.
44
Therefore, the presence of only one line (control line) on the membrane indicates a 45 negative sample and the presence of two lines indicates a positive sample. 46
1
The immunomagnetic confirmation kit utilizes the same monoclonal antibody described 2 above attached to magnetic particles for the purification of SE and other Group D1 3 serovars from a complex enriched liquid media sample. The antibody-coated magnetic 4 particles are used to concentrate Salmonella Group D1bacteria present within an 5 enriched sample making confirmation of the presumptive positive result much more 6 robust and easier to interpret. Essentially, the coated magnetic particles are added to a 7 presumptive positive enrichment. If SE is present, it will bind to the magnetic particles 8 via the coated antibody. A magnet is then used to concentrate the bound, coated 9 magnetic particles and the remaining enrichment is discarded leaving only magnetic 10 particles bound to the Salmonella Group D1serovars present in the enrichment.
11
Confirmation procedures are then continued with the concentrated sample. 12 13
General Information 14 15
Salmonellosis is the most commonly occurring foodborne illness in humans and is 16
caused by the ingestion of Salmonella-contaminated food. The Centers for Disease 17
Control and Prevention (CDC) estimated that 1.4 million cases of Salmonellosis occur 18 annually in the U.S. and results in over 500 deaths (1) . 
Where N = A + B + C + D + E + F 16 17 One hundred (100) mL of buffered peptone water (BPW) was added 7
to the sterile whirl-pak bag containing the drag swab sample. The 8 sample was shaken and incubated 35 ± 2ºC for 24 ± 2 h. Then, 1 mL 9 of the sample was transferred into 10 mL TT broth and incubated at 10 43.0 ± 0.2ºC for 24 ± 2 h in a circulating water bath. In addition, 0.1 11 mL was transferred into 10 mL RV broth and incubated at 42.0 ± 12 0.2ºC for 24 ± 2 h in a water bath. Following the secondary 13 enrichment, a 10 µL loop of each secondary enrichment broth was 14 struck to XLT4 and BGN selective agar plates. One hundred (100) mL of pre-warmed (42ºC) supplemented 25
RapidChek SELECT TM primary media was added to each sample bag 26 containing the swab, hand massaged for 30 sec, and incubated at 27 42±2°C for 16-22 hr. Then, 0.2 mL of the primary enrichment broth 28 was transferred to a tube containing 2 mL pre-warmed (42ºC) 29
RapidChek secondary media and incubated 16-22 h at 42ºC. Then, 30 the tubes were gently shaken, the lateral flow test strip was inserted 31 into the tube and developed for 10 min. The results were recorded 32 (Positive -two red lines, Negative -one red line). All samples were 33 confirmed according to the FDA-BAM method described above using 34 the RapidChek SELECT TM secondary enrichment broth.
36
In addition, all samples positive by the RapidChek SELECT TM
37
Salmonella Enteritidis test strip were tested with the RapidChek 38 CONFIRM Salmonella Enteritidis IMS method. For this, the working 39 stock of monoclonal antibody-magnetic particle reagent was re-40 suspended by repeated inversion of the vial. One (1) mL of enriched 41 sample was transferred to the a 2 mL polypropylene centrifuge tube. 42
Then, 0.05 mL of the IMS beads was added to the enriched sample in 43 the tube, vortexed briefly to mix and incubated at room temperature 44 with rocking for 15 minutes. The sample tube was placed on a 45 magnetic separation rack for 5 minutes after which time the liquid 46 was removed from the sample. The sample tubes were removed from 1 the magnetic rack and 1 mL of wash solution (PBS-T) was added to 2 the tube. It was vortexed briefly to mix and placed on the magnetic 3 separation rack for 5 minutes after which time the liquid was removed 4 from the sample. The wash step was repeated for a total of 5 washes. 5
After the final wash step, the sample was reconstituted with 0.1 mL of 6 wash solution and vortexed briefly to mix. Selective agar plates 7 (XLT4 and BGN) were struck with a 10 µL loop of the purified 8 sample. Plates were incubated at 35°C and examined after 24 ±2 h. 9
Typical Salmonella colonies were confirmed as described above. 10 11
Results

13
The results from the study are shown in Table 1 . Thirteen (13) After that time, a 25 mL portion from each sample was removed and 3 added to 225 mL of sterile trypticase soy broth (TSB) supplemented 4 with ferrous sulfate (35 mg/L) and mixed well by swirling. This 5 sample was incubated 60 ± 5 min at room temperature. The sample 6 was mixed by swirling and the pH was adjusted to 6.8 ± 0.2. The 7 sample was incubated 24 ± 2 h at 35°C. Then, 0.1 mL was 8 transferred to 10 mL Rappaport-Vassiliadis (RV) broth (prepared 9 from individual ingredients) and 1 mL to 10 mL TT broth. The RV 10 was incubated at 42 0.2°C for 24 2 h and the TT broth at 35 ± 11 0.2 C for 24 2 h. After this incubation, the samples were mixed and 12 then struck (10 l) onto BS, XLD and HE agars. The plates were 13 incubated at 35 C for 24 2 h. Up to 5 typical colonies were 14 transferred to TSI and LIA slants and incubated at 35 C for 24 2 h. The results from the study are shown in The results from the test inclusivity study are shown in Salmonella bacteria were cultured in 10 mL of Tryptic soy broth (TSB) that 5 was incubated at 37 C for 24 h. One (1) mL of the broth culture was 6 transferred to a 12 x 75 mm tube and a test strip inserted into the tube. The 7 test strip was read and interpreted as previously described. 8 9 13.5.2 Results 10 11
The results from the test exclusivity study are shown in Table 5 . 12 13 The results are shown in Table 4 . 28 29 The results are shown in Table 5 . 23 24 The results are shown in Table 6 . 18 19 The results from this study are shown in Table 7 . 6 7 Table 7 . Results of the Accelerated Test Strip Stability Study 8 9 10
There were no differences in test strip results for up to 8 weeks (compared to 11 week 0) for any of the storage conditions. This demonstrated that the test 12 strip was very stable under accelerated stability conditions (up to 45°C Single colony isolates of various Group D1 Salmonella were cultured in 10 19 mL of RapidChek SELECT TM primary enrichment media for 16-22 hr at 20 42 C. Then, 0.1 mL of the primary broth was transferred to 1 mL of 21
RapidChek SELECT TM secondary enrichment media. This was incubated at 22 42 C for 16-22 hr. Following enrichment, 1 mL of the enriched sample was 23 subjected to IMS as described in Section 13.1.1.2. The samples (10 µL) were 24 struck to BGN and XLT4 plates. The plates were incubated at 35 ± 2°C for 25 18-24 h at which time 1 typical colony was picked for confirmation. Typical 26 colonies were transferred to TSI and LSI slants and incubated at 35 C for 24 27 2 h. The positive TSI slant was subjected to slide agglutination serology 28 testing for Salmonella Group D1. The results of this study are shown in Table 8 . Eighty-two (82) Salmonella 3 Group D1 strains including 63 SE strains were grown in the RapidChek 4
30
Select Salmonella media and tested with the IMS method followed by 5 independent serological colony confirmation. All of the Salmonella Group 6 D1 strains gave a positive result with the IMS confirmation procedure. 7 8 13.9 Immunomagnetic Separation (IMS) Reagent Exclusivity Study 9 10 13.9.1 Methodology 11 12
Single colony isolates of non-Salmonellae as well as non-Group D1 13
Salmonella bacteria were cultured in 10 mL of Tryptic soy broth (TSB) 14 incubated at 37 C for 24 h. Following enrichment, 1 mL of the enriched 15 sample was subjected to IMS as described in Section 13.1.1.2. The samples 16 (10 µL) were struck to BGN and XLT4 plates. The plates were incubated at 17 35 ± 2°C for 18-24 h at which time 1 typical colony was picked for 18 confirmation. Typical colonies were transferred to TSI and LSI slants and 19 incubated at 35 C for 24 2 h. The positive TSI slant was subjected to slide 20 agglutination serology testing for Salmonella Group D1. 21 22
Results
24
The results of this study are shown in Table 9 . 25 The results of this study are shown in Table 11 . 28 29 The IMS reagent showed good stability for up to 2 weeks at 37 C and 45 C 1 and up to 4 weeks at 4 C to room temperature (20-25 C). This data supports 2 a shelf-life of up to 1 year at 4 C. The results from the study are shown in Table 13 . Eleven (11) samples were 32 positive with the RapidChek SELECT TM SE test strip. All of the 33 presumptive positives samples confirmed as Salmonella Group D1 positive.
34
None of the test strip-negative samples (14) were culturally-positive. The 35 FDA-BAM reference method detected 6 positive samples. This gave an 36 accuracy of 183% indicating that 1.83 times more positives were found with 37 the RapidChek SELECT TM SE method than with the reference method. The 38 chi-square value was 2.49, indicating the RapidChek method was statistically 39 equivalent to the reference method for the detection of SE in poultry house 40 drag swabs. samples, a immunomagnetic separation (IMS) method was used to aid in the isolation 7 and confirmation of SE from those samples. The test method showed equivalency to 8 both reference methods used for the detection of SE in poultry house drag swabs and 9
shell egg pools (FDA-BAM) as well as carcass rinsates (USDA-FSIS). The test method 10 gave a sensitivity of 100% and a specificity of 100% across all sample types. There 11 were no false positives or false negatives found in the study. The overall accuracy was 12 137%, indicating that, in general, the test method gave more positives (52) than the 13 reference methods (38). The overall Chi square was 4.95, indicating that the test method 14 was overall more sensitive than the reference method in this study.
16
The test method was highly selective for Salmonella Enteritidis and other Salmonella 17
Group D1 serotypes and did not cross-react with other commonly occurring bacteria 18 spanning 10 bacterial genera including several non-Group D1Salmonella. 
